Kelvin-Voigt model. In the Kelvin-Voigt model a Hookean elastic spring and a Newtonian viscous damper are connected in parallel. Equation (S1) expresses the relation between the stress ( ) and the strain ( ) in a Kelvin-Voigt model. According to this model, the material deforms upon application of a constant stress and when the stress is removed the material relaxes to its original state. The elastic component (µ, elastic modulus) stores the original state of the material whereas the viscous component ( , viscosity) causes a deformation of the material from its original state, respectively.
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Viscoelasticity is often expressed with a complex dynamic modulus. To determine the dynamic modulus, an oscillatory stress is applied and the resulting strain is measured. The relation between the complex dynamic elastic modulus and complex dynamic viscosity is given in Equation (S2), where the real part of the modulus, G´ corresponds to the elasticity or elastic modulus (µ) and the complex part of modulus, G´´ corresponds to the viscosity ( ).
(S2) Figure S1 . QCM-D shifts upon assembly and subsequent swelling of (a) PEI(PSS/PDADMAC)4PSS and (b) PEI(PSS/PAH)4PSS multilayers. These multilayers are composed of 10 layers of oppositely charged, i.e., PSS and either PAH or PDADMAC, and the first layer is composed of PEI which is a positively charge branched polyelectrolyte. The multilayers were exposed to aqueous solution of IL, i.e., 1-Ethyl-3methylimidazolium chloride and water subsequently. This cycle was repeated with 
